Development of transferrin-modified poly(lactic-co-glycolic acid) nanoparticles for glioma therapy.
Glioma is a primary intracranial malignant tumor with poor prognosis. In this study, we aimed to develop transferrin (Tf)-modified poly(lactic-co-glycolic acid) (PLGA) nanoparticles to deliver temozolomide (TMZ) to glioma and evaluate their efficacy to kill glioma. TMZ-loaded nanoparticles were prepared by nanoprecipitation technique and targeted by Tf. Tf-PLGA-TMZ and PLGA-TMZ were characterized for average particle sizes and zeta potentials, cellular uptake and cytotoxicity as well as in-vitro drug release of these nanoparticles were evaluated in human glioma U87MG cells. In-vivo antiglioma efficacy of Tf-PLGA-TMZ was evaluated in nude mice. Polydispersity ratio increased from 0.132 to 0.150, while encapsulation efficiency decreased from 69.4 to 55.8% after Tf modification of PLGA-TMZ. High performance liquid chromatography test showed that Tf-targeted nanoparticles were better internalized into U87MG cells than nontargeted nanoparticles. Moreover, Tf-PLGA-TMZ significantly decreased the viability of U87MG cells compared with nontargeted nanoparticles (P<0.05). In addition, Tf-PLGA-TMZ significantly decreased tumor volume and improved the survival of nude mice injected with U87MG cells. Tf-modified PLGA nanoparticles could be used for effective delivery of TMZ and have promise for the treatment of glioma.